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1. INTRODUCTION

The report is divided into four major sections. The Background outlines the need for pursuing this research to
implement and evaluate portions of the integrated Aviation Maintenance Technician Transport (AMT-T) curriculum
while the second section describes the revised curriculum development effort and the third develops the methodology
and assessment tools used in conducting the evaluation. Finally, the conclusion outlines the implications of this study
for the evaluation of the use of advanced technology in implementing the curriculum and enhancing the learning
experience. This project is managed by the Aircraft Maintenance Technician Program at Greenville Technical College
and conducted in collaboration with the Department of Industrial Engineering at Clemson University (CU). Other
partners actively involved in this research include Lockheed Martin Aircraft Center (LMAC) and Stevens Aviation.
Moreover, the research also directly supports undergraduate and graduate students.

The findings of this research were disseminated in the following publications:

Arnold, D. and Gramopadhye, A. K., “Preparing the Aircraft Maintenance Technician for Tomorrow: Assessment of the
New AMT curriculum,” Proceedings of the HFES/IEA Annual Meeting, San Diego, August 2000.

Arnold, D, Gramopadhye, A. K., Bingham, J. and Master R., “Evaluation of the Integrated AMT-AMT-T Curriculum:
Year 1 Activities,” Technical Report, submitted to the Federal Aviation Administration, Biomedical and Behavioral
Sciences Division, Washington DC 20591, Human Factors in Aviation Maintenance Research Program, Phase X
Progress Report, 2000.

Master, R. Jiang, X., Madhani, K. and Gramopadhye, A. K., “Using the Internet for Instruction to Support Aircraft
Maintenance Technology: Development and Assessment,” Proceedings of the International Conference on Computer-
Aided Ergonomics and Safety, August 2001, Maui.



Singh, V., Khasawneh, M. T., Bowling, S. R., Jiang, X., Master, R. and Gramopadhye, A. K., “The Evaluation of
Alternate Learning Systems: Asynchronous, Synchronous and Classroom,” Proceedings of the International
Conference on Computer-Aided Ergonomics and Safety, August 2001, Maui.

Arnold, D, Gramopadhye, A. K., and Master R., “Evaluation of the Integrated AMT-AMT-T Curriculum: Year 2
Activities,” Technical Report, submitted to the Federal Aviation Administration, Biomedical and Behavioral Sciences
Division, Washington DC 20591, Human Factors in Aviation Maintenance Research Program, Phase XI Progress
Report, 2001.

2. BACKGROUND

For the Federal Aviation Administration (FAA) to provide the public with continuing safe, secure, efficient and reliable
global air transportation, it is important to have undergraduate aircraft maintenance technology programs that encourage
careers in the field and address the FAA technology requirements for the future.®** This research effort will enable both
the establishment of technician performance benchmarks relative to the Part 66 curriculum requirements and the
evaluation of the relative merits/consequences of alternative training strategies. These results, then, will form the
foundation of a comprehensive AMT/AMT-T training program that will ultimately result in improving the safety and
reliability of aircraft maintenance technology and maintenance operations and as a consequence provide the aviation
industry with ready access to licensed technicians, a more stable and reliable work force, increased safety performance,
improved quality assurance, higher consumer satisfaction, and increased profitability and competitiveness.

Three new Advisory Circulars for aircraft maintenance technology under the FAA Research, Engineering, and
Development Authorization Act of 1997, Section Three (Law 105-155) mandate research on future training
requirements for projected changes in the regulatory requirements of aircraft maintenance and powerplant licensees.
These mandates call for new/updated safety enhancements for AMT/AMT-T training programs and skill requirements
for technicians. The introduction of the new Part 66, in particular, imparts future training requirements, both for
training levels and objectives, for AMT/AMT-T personnel training procedures. Thus, applied research is needed to
develop and implement an alternative methodology for a learner-focused curriculum that is integrated into laboratory
experiences via interactive modules of skill mastery and evaluation/assessment. Since the general industry of aircraft
maintenance technology requires more rapid training in appropriate skills while also enhancing quality and safety
performance, the results of this research will serve as a model for changing training and continuing education
certification for aircraft maintenance technology for general and transfer technician application. The alternative
learning methodologies can be applied to improving safety standards that govern civil aircraft worthiness and
operational performance.

2.1 Research Objectives

The general objective of this research was to develop, implement, and assess the newly integrated curriculum, using
alternative training methodologies for technician technology skill transfer and application that demonstrate acceptable
student performance through the various levels of the integrated curriculum. Specifically, a detailed assessment of
portions of the integrated curriculum was conducted to test whether it meets educational objectives and student
performance objectives, that is the desired learning outcomes, and then use these results to further enhance the
effectiveness of the curriculum, the learning experience, and the educational delivery system.

Portions of the integrated curriculum included in this project were selected from the units of Ground Operations and
Safety, Gas Turbine Engines, and Aircraft Structures. This report outlines the development and evaluation work
conducted throughout the project period. As mentioned earlier, this project is managed by the Aircraft Maintenance
Technician Program at Greenville Technical College and conducted in collaboration with the Department of Industrial
Engineering at Clemson University (CU). Other partners actively involved in this research include Lockheed Martin
Aircraft Center (LMAC) and Stevens Aviation. Moreover, the research also directly supports undergraduate and
graduate students.



3. CURRICULUM DEVELOPMENT

The primary participants and their respective roles in the research were as follows: GTC AMT served as the test bed
for implementing and testing the curriculum. The AMT program is developed the training material, the educational
methods and the technology in cooperation with the CU research team. The CU research team was tasked with the
development of the assessment methodology and is jointly conducting assessment with instructors from the GTC AMT
program along with support from industry partners. The CU team was also actively involved in the development of the
educational methods, the training material, and the identification of learning strategies. LMAC and Stevens Aviation
have provided industry input on curriculum development and assessment activities. In addition to instructional material,
a course related web site was developed to support distance learning. Results of Year 1 and year 2 activities were used
to enhance the functionality and the interface design features of the web-site. The classic task analytic instructional
design methodology was used to develop curriculum material.®”®? In specific, the systems approach model was
followed (Figure 3.1). The instructional design methodology focused on three aspects:

1. Content- The curriculum content specifies the instructional material to be covered as part of the instructional units.

2. Methods- The methods specify the learning strategies to be used, including feedback, active, feed forward, drill and
practice, progressive parts, and others.

3. Delivery - The delivery system focuses on the way instruction is imparted, for example, classroom based, on-the-
job, simulated on-the-job, laboratory-based, or computer based.

As a first step, the faculty developed an expanded statement of the missions and goals for the AMT program (Figure
3.2). Following this step a detailed goals statement identifying the means of assessment and the criteria for success for
the three representative courses were developed (Figures 3.3 through 3.5). This was followed by content development.
As an initial prototype the Ground Handing and Services Course was selected. Using the Knowledge, Application and
Manipulative Skills framework (Figure 3.6) and the student performance objectives (Table 3.1), a detailed course
outline was developed. Next, the developers identified the appropriate content, learning strategy and delivery system
based on the resources available for each of the nineteen student performance objectives. In creating the content, the
developers evaluated the use of the alternate delivery systems listed below:

1. Classroom: Lecture material, overheads, tests, instructional support material, exams, etc. were developed.
2. Lab exercises: Laboratory exercises and hands-on projects were identified and developed.

3. Multimedia: Multimedia-based computer instructional modules that can be integrated to emphasize classroom-
based instruction were developed. Examples include streaming video of aircraft towing operations and confined
space operations.

In addition to instructional material, course related web-sites were developed to complement existing classroom
instructions. It is anticipated that the use of the Internet and multimedia in conjunction with classroom instruction will
provide students with better orientation in the use of computers. In the future, this facility can be used to facilitate
distance learning programs. A web page was developed for the Ground Operations and Safety Course (Figure 3.7).
Using the web site, students can access all information pertaining to the course, use the e-mail facility to contact the
course instructor and interact with members on team projects using the chat room facility. The web site has the
following specific features (Figures 3.8 through 3.12):

1. Course Outline: A detailed outline of the course, including the grading policy, the course content and the schedule
is provided.

2. Calendar of Course Events: This utility allows the instructor to mark important dates and milestones using the
calendar.



8.

9.

Mail: Students can setup their own e-mail accounts for the course.

Bulletin Board: This facility allows the instructor to set up on-line discussions on specific topics so that students
enrolled in the course can participate.

Assignments: Course assignments and out-of-class reading/projects can be assigned by the instructor.

Chat: Using this utility, the instructor can set up discussion groups on various topics, facilitating communication
between team members.

Lectures: Using this utility, the students can access PowerPoint or HTML format of the instructor’s lecture notes.
Handouts: Instructors can post handouts for in-class and out-of-class readings.

Pictures: Using this utility, students can access pictures and videos that support lecture notes.

Following the development of material for the revised Ground Handling and Services Course, appropriate methods of
testing were developed/identified (Tables 3.2 through 3.4). These methods were selected so that they could measure the
students’ knowledge, application, and manipulative skill on each of the nineteen performance objectives (Table

1,2,10,11,12,13,14,16,
3.5).

" In addition to the mapping of performance objectives with the testing methods, a list of the

advantages and disadvantages of the various testing methods were also developed (Tables 3.5 and 3.6). The course
material along with the testing methods were evaluated by SME (Subject Matter Experts) from the industry. Results
from this evaluation were incorporated into the first offering of the course set for the Fall 2000 Semester. In addition to
the curriculum development activities, facilities were upgraded and resources were procured to deliver the revised
course curriculum. This included the set-up of the smart classroom and the procurement of 24 multi-media workstations
with Internet connections.
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Aviation Maintenance Technology/Greenville Tech College

(Department/School/Administrative Unit)

Doyle Arnold 1999

(Completed by:) Academic Year

Expanded Statement of Institutional Purpose (in this section, please provide a statement that
demonstrates how your department/unit relates to your college or division’s statement of institutional purpose,
and through the college/division to the Clemson University’s mission and goals.)

Mission:
Provide quality post-secondary programs and services primarily to residents of
Greenville County

The faculty of the Department of Aviation Technology has adopted these program
objectives and outcomes to guide the conduct and continuous improvement of the
Aviation Maintenance program

Goal(s):

Provide credit and non-credit courses and programs to meet both student interests and
the assessed employment needs of the service area and to encourage economic and
community development.

Community Goals

» Cultivate a partnership with industry which guides and continuously improves the
training program

* Produce students whose skills and knowledge are actively sought by industry
employers

* Produce students capable of meeting the employment needs of the community

Figure 3.2: Assessment plan (Continued...)



FAA Goals
* Provide a course curriculum designed to meet the objectives and guidance of FAR
Part 147

Student Goals

* Provide a State of the Art learning experience for each student based upon their
individual needs

* Instill the skills and knowledge necessary for the student to pass the FAA Oral and
Practical Examination

* Provide a challenging course curriculum designed to stimulate thought and enhance
the learning process

* Provide an atmosphere which encourages student participation

» Provide practical Jall exercises designed to build upon classroom presentation and
develop student's skills

Figure 3.2: Assessment plan




Department Aircraft Maintenance Technology Academic Year_1999

Program Title and Degree (if applicable) ACM 115 Ground Handling and Servicing

Goal: Provide instructions on engine starting, ground operations, aircraft movement, ground
handling and servicing, safety reqguirements and procedures. Also covered is interpretation and
application of aircraft weight and balance procedures as listed in FAR Part 147 Appendix B

Intended Educational (Student), Research or Service Outcomes, Administrative

Objectives or Expected Results (please duplicate and use this page. It is best to include the objective and
continuous numbers on each page.)

Expected Results: Students satisfactorily completing all courses objectives and obtaining a
passing grade for the course

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Means of assessment include written tests and exams, practical lab exercises,
and instructor observations.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams. Success for practical lab exercises is determined by completing
the project in accordance with established industry standards or manufactures
specifications.

Instructor's observation factors in as a percentage of the student's overall grade,
items evaluated include safety, shop procedures, attitude, and class participation.
Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)
Written tests and quizzes consisting of multiple choice, fill in the blank, matching,

and essay type questions are used to assess the knowledge of the students

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams.
Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Practical lab exercises for this objective consists of movement of aircraft,
connecting/operating ground support equipment, aircraft refueling operating, and
weight and balance computations. Each objective is demonstrated by the
instructor, then the students are provided an opportunity to complete each
practical exercise.

Figure 3.3: Assessment plan: Ground handling and servicing (Continued...)




Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Success is measured by observing the students perform each objective. Each
operating must be performed in accordance with industry standards. FAA
manuals, or manufactures manual.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Throughout the course the instructor is observing each student’s performance
and classroom participation. Student's participation in the classroom and during
practical lab exercises is encouraged.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Each student is provided an opportunity to practice all Lab Exercises before the
evaluation. Success is established when the student completes the practical lab
exercise without jeopardizing safety, damage to equipment, and in accordance
with the guidance in the appropriate maintenance manual, FAA manual, or
manufactures' manual, The students earn a pass or fail rating based on how well
they completed the exercise.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Figure 3.3: Assessment plan : Ground handling and servicing




Department _Aircraft Maintenance Technology Academic Year__1999

Program Title and Degree (if applicable) ACM 224 Turbine Engine Overhaul

Goal: Provide instructions on the history, theory, construction, and principles of operation of
turbine engines, unducted fans, and auxiliary power units. Also included in engine is removal and
installations, engine maintenance, testing, adjustments, hot section inspection, and overhaul
procedures as listed in FAR Part 147, Appendix D

Intended Educational (Student), Research or Service Outcomes, Administrative

Objectives or Expected Results (please duplicate and use this page. It is best to include the objective and
continuous numbers on each page.)

Expected Results: Students satisfactorily completing all course objectives and obtaining a
Passing grade for the course

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Means of assessment include written tests and exams, practical lab exercises,
and instructor observations

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams. Success for practical lab exercises is determined by completing
the project in accordance with established industry standards or manufactures
specifications.

Instructor's observation factors in as a percentage of the student’s overall grade,
items evaluated include safety, shop procedures, attitude, and class participation
Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Written tests and exams consisting of multiple choice, fill in the blank, matching,
and essay type guestions are used to assess the knowledge of the students.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams.
Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Practical lab exercises for this objective includes disassemble, clean, inspect,
identify repairs, and reassemble of the cold and hot section of the engine. Engine
removal and installation, and inspection and repair of turbine engines. Each
objective is demonstrated by the instructor, then the students are provided an
opportunity to complete each practical exercise

Figure 3.4: Assessment plan: Turbine engine overhaul (Continued...)



Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “I know that | am successful when...”)

Success is measured by observing the students perform each objective. Each
exercise must be performed in accordance with industry standards, FAA
manuals, or manufactures' manuals.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Throughout the course the instructor is observing each student’s performance
and classroom participation. Student's participation in the classroom and during
practical lab exercises is encouraged.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Each student is provided an opportunity to practice all Lab Exercises before the
evaluation. Success is established when the student completes the practical lab
exercise without jeopardizing safety, damage to equipment, and in accordance
with the guidance in the appropriate maintenance manual, FAA manual, or
manufactures' manual, The students earn a pass or fail rating based on how well
they completed the exercise.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Figure 3.4: Assessment plan: Turbine engine overhaul



Department__Aircraft Maintenance Technology Academic Year_1999

Program Title and Degree (if applicable) ACM 130 Sheet Metal Layout and Repair

Goal: Provide instructions on the principles of sheet metal layout, bending, rivet installations,
structural inspections, god repair methods for aircraft as listed in FAR Part 147, Appendix C

Intended Educational (Student), Research or Service Outcomes, Administrative

Objectives or Expected Results (please duplicate and use this page. It is best to include the objective and
continuous numbers on each page.)

Expected Results: Students satisfactorily completing all course objectives and obtaining a
passing grade for the course

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Means of assessment include written tests and exams, practical lab exercises,
and instructor observations.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams. Success for practical lab exercises is determined by completing
the project in accordance with established industry standards or manufactures
specifications.

Instructor's observation factors in as a percentage of the student's overall grade,
items evaluated include safety, shop procedures, attitude, and class participation.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Written tests and exams consisting of multiple choice, fill in the blank, matching,
and essay type questions are used to assess the knowledge of the students.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Success is established based on a minimum passing score of 70% on written
tests and exams.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Practical exercises for this objective include fabrication of u-channel, flushpatch,
flange, and a joggle. Identification and installation of rivets, special fasteners for
composite structures, and repair of defective rivet holes in aircraft structures.

Figure 3.5: Assessment plan: Sheet metal layout and repair (Continued...)



Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Success is measured by observing the students perform each objective. Each
exercise must be performed in accordance with industry standards, FAA
manuals, or manufactures' manuals.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Throughout the course the instructor is observing each student’s performance
and classroom participation. Student's participation in the classroom and during
practical lab exercises is encouraged.

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Each student is provided an opportunity to practice all Lab Exercises before the
evaluation. Success is established when the student completes the practical lab
exercise without jeopardizing safety, damage to equipment, and in accordance
with the guidance in the appropriate maintenance manual, FAA manual, or
manufactures' manual, The students earn a pass or fail rating based on how well
they completed the exercise.

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
guestion “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Criteria for Success (Establishes the criteria for Program Success on Means of Assessment and answers the
question “l know that | am successful when...”)

Indicator

Means of Assessment (the procedures, strategies, or means by which you will collect information to validate
the outcome objective)

Figure 3.5: Assessment plan: Sheet metal layout and repair



Student Performance Objectives

The student performance objective is a statement of desired learning outcomes in terms of student
behavior. In addition, the student performance objective serves as a guide to the selection of strategies and
methods of instruction, and provides criteria for evaluation of learning.

The student performance objective number is an alphanumeric system that allows for the tracking of
the student performance objective. The sequence of the student performance objective is not an
indication of the order of instruction.

Student Performance Levels

Student performance levels provide the minimum standards of acceptable achievement that must be
obtained by the student for each student performance objective. Due to the unique nature of each student
performance objective the standards of performance required will be different for each student
performance objective.

Student performance levels are divided into three elements: knowledge, application and manipulative
skills. Each element is further divided into three measures of performance.

Knowledge

Knowledge is the measurement of the students understanding of the principles, practices, and operational
concepts of the subject or task. The three levels of performance are:

Level Description
A Basic knowledge of general principles or practices
B Knowledge of general principles, practices and operational concepts
C High level of knowledge of principles, practices and operational concepts
Application

Application is the measurement of the students' ability to identify and apply rules or principles to solve a
problem or complete a task with an element of difficulty. The three levels of performance are:

Level Description
A No practical application
B Limited practical application
C High degree of practical application

Manipulative Skill

Manipulative Skills is the measurement of the students' ability to perform a task or process with speed,
accuracy, and to accepted industry standards. The three levels of performance are:

Level Description
A No development of manipulative skills
B Development of sufficient manipulative skills to perform basic operations
C Development of manipulative skills required to simulate “return to service”

Figure 3.6: Knowledge, application and manipulative skills framework



Table 3.1: Student performance objectives for ground operations and safety course

SPO Student Performance Levels Student Performance Objectives
Item #
Knowledge Application Manipulative
Skills
GOS 1 C c B Demonstrate the ability to start, ground operate, tow (including pushback ant
gates), taxi, and secure aircraft
GOS 2 B A A Demonstrate the ability to explain the procedures and precautions for fueling
and defueling aircraft certified under FAR Part 23, and 25
GOS 3 C c A Demonstrate the ability to select the appropriate MSD sheet for an item and
identify the various information and warnings contained on MSDS sheet
Demonstrate the ability to explain the EPA, OSHA, and ICAO procedures for
GOS 4 C C A : . ;
handling hazardous materials on and around aircraft
GOS 5 C C A Demonstrate the ability to identify typical hazards found on aircraft ramp and
hanger areas
Demonstrate the ability to explain standard safety practices and procedures for
GOS 6 C C A ; : .
working on and around aircraft located on airport ramps
Demonstrate the ability to locate and explain OSHA standard safety practices
GOS 7 C C A .
and procedures for confined space entry
Demonstrate the ability to locate and explain OSHA Regulations related to
GOS 8 B B A : : L
aircraft maintenance activities
Demonstrate the ability to explain standard safety practices and procedures for
GOS 9 C C A : :
working around jet blast hazard areas




SPO Student Performance Levels Student Performance Objectives
Item #
Knowledge Application Manipulative
Skills

GOS 10 B B B ([:)Izgr:](i)rr:;trate the ability to perform aircraft interior, exterior and powerplant

GOS 11 B A A D_emonstrate the a_blllty to explain the general properties and purposes of
aircraft fuels, lubricants and greases

GOS 12 C C B Demonstrate the ability to identify and select aircraft fuels

GOS 13 C C B Demonstrate the ability to identify and select powerplant lubricants

GOS 14 C C B Demonstrate the ability to identify and select hydraulic fluids

GOS 15 C C B Demonstrate the ability to identify and select aircraft lubricants and greases

GOS 16 C C B Demonstrate the ability to identify and select propeller lubricants

GOS 17 B A A Demonstrate the ability to explain the procedures and precautions for deicing
aircraft operating under FAR Part 121 and 135

GOS 18 c C c Demonstrate th_e ability to use proper hand signals for taxiing and ground
movement of aircraft

GOS 19 C C C Demonstrate the ability to use proper voice procedures for aircraft radio

transmissions
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Table 3.2: Testing methods: Knowledge

A

B

C

Definition and

Basic knowledge of general principles or

Ability to select acceptable methods of

Ability to analyze and apply the correct concept

Description practices accomplishing a task or objective. The student or procedures. Ability to explain why certain
should be able to demonstrate by actually doing or |procedures apply and others do not
following specific guidelines or procedures.
Assessment-Multiple choice questions or Assessment-fill-in the blank and essays type Assessment-fill-in the blank and essay type
matching. Ability to identify and select key questions. In addition, the students should be questions. In addition, the student should be
terms and words and match them with their capable of completing simple maintenance tasks capable of completing specific maintenance
correct meaning or definition. Students should  |such as installing common hardware, following tasks such as timing an engine magneto, setting
be capable of explaining general maintenance maintenance procedures in a repair manual, and the float on a carburetor, and isolating an
and safety procedures; such as when to wear limited troubleshooting electrical problem using a wiring diagram.
hearing and eye protection. Instructor may Student should be capable of performing the
provide some guidance for clarification of objective without assistance from the instructor
concepts or procedures
Taxonomy Skills Required Skills Required Skills Required
1. Remembering an idea, material, or 1. Understanding the literal message contained in |[1. Knowing an abstraction well enough to
phenomenon in a form very close to that in a communication apply it without being prompted or without
which it was originally encountered. 2. Inherent movement patterns that are formed by having been shown how to use it.
2. Torecall combining of reflex movements and are a basis|2. Breaking down ideas into their constituent
3. Torecognize for complex skilled movements parts and detecting the relationship of the
4. Toacquire 3. Totransform parts and the way they are arranged.
5. To identify 4. To paraphrase 3. Interpretation of stimuli that enable one to
5. To interpret make adjustments to the environment.
6. Toinfer 4. To generalize
7. Toconclude 5. Todevelop
8. To manipulate 6. Toemploy
7. To transfer
8. Todistinguish
9. To detect
10. To restructure
11. To classify
12. Coordinated movements
Test Method Multiple | Matching | Fill inthe | Essay | Demonstration | Multiple |Matching| Fillinthe | Essay [ Demonstration | Multiple [ Matching| Fill inthe | Essay [Demonstratio
choice Blanks (Hands-on) choice Blanks (Hands-on) choice Blanks n (Hands-on)
N/A N/A N/A N/A N/A N/A N/A X X X N/A N/A X X X




Table 3.3: Testing methods: Application

A

B

C

Definition and

No practical application

Limited practical application

High degree of practical application

Description Assessment-not measured Assessment-Multiple choice questions or matching. |Assessment-Essay and fill-in the blank type
Demonstration of correct methods and procedures [questions. Ability to analyze and apply the
relating to simple mechanical exercises or projects. |correct concept or procedures. Ability to explain
Student should be capable of completing basic why certain procedures apply and others do not.
tasks on an aircraft such as replacing spark plugs, |In addition, the student should be capable of
changing engine oil and filters, and minor servicing |completing specific maintenance tasks such as
such as tires and accumulators. Limited instructor |timing an engine magneto, setting the float on a
assistance may be provided to clarify procedures. |carburetor, and isolating simple electrical

problems using a wiring diagram. Student should
be capable of performing the objective without
assistance from the instructor.

Taxonomy Skills Required Skills Required Skills Required

1. No practical application 1. Breaking down ideas into their constituent 1. Breaking down ideas into their constituent
2. Assessment-not required parts and detecting the relationship of the parts parts and detecting the relationship of the
and the way they are arranged. parts and the way they are arranged.
2. Interpretation of stimuli that enable one to 2. Putting together elements and parts to form a
make adjustments to the environment. new whole

3. Todistinguish 3. Interpretation of stimuli that enable one to

4. To detect make adjustments to the environment.

5. Torestructure 4. Todistinguish

6. To classify 5. To detect

7. Coordinated movements 6. To restructure
7. To classify
8. To produce
9. Toplan
10. To combine
11. To decide
12. To compare and contrast
13. Coordinated movements

Test Method Multiple | Matching | Fill inthe | Essay | Demonstration [ Multiple [Matching| Fill inthe | Essay | Demonstration | Multiple | Matching| Fill inthe | Essay | Demonstration
choice Blanks (Hands-on) choice Blanks (Hands-on) choice Blanks (Hands-on)
N/A N/A N/A N/A N/A X X N/A N/A X N/A N/A X X X




Table 3.4: Testing methods: Manipulative skills

A

B

C

Definition and

No development of manipulative skill

Development of manipulative skills to perform

Development of manipulative skills required to

Description basic operations simulate “return to service
Assessment-not measured Assessment-Students should be capable of Assessment-Students should be capable of
completing basic maintenance tasks such as performing complex maintenance tasks such as
installing common hardware or safety wiring. The [measuring clearance on crankshaft and rod
student should be capable of completing basic bearing journals to determine proper bearing
maintenance operations and servicing such as selections and wear limits, adjusting engine fuel
changing engine oil or installing spark plugs. metering systems to manufactures specifications,
Proficiency levels for time may not be met but the |and isolating an electrical problem using a wiring
quality of the work should meet established diagram. Speed and accuracy are a prime
industry standards. Limited instructor assistance consideration, maintenance tasks should be of
may be provided to clarify procedures such quality and accuracy to simulate return to
service. The student should be capable of
completing the tasks without instructor
assistance.
Taxonomy Skills Required Skills Required Skills Required
1. No practical manipulative skills 1. Putting together elements and parts to forma |1. Endurance, strength, vigor, and agility
2. Assessment-not required new whole 2. Putting together elements and parts to form a
2. Interpretation of stimuli that enable one to new whole
make adjustments to the environment. 3. Interpretation of stimuli that enable one to
3. Coordinated movements make adjustments to the environment.
4. Todecide 4. Coordinated movements
5. Toassemble 5. Quick, precise movements
6. Todecide
7. Toassemble
Test Method Multiple | Matching | Fill inthe | Essay | Demonstration [ Multiple [Matching| Fill inthe | Essay | Demonstration | Multiple | Matching| Fill inthe | Essay | Demonstration
choice Blanks (Hands-on) choice Blanks (Hands-on) choice Blanks (Hands-on)
N/A N/A N/A N/A N/A N/A N/A N/A N/A X N/A N/A X X X




Table 3.5: Mapping testing methods to performance objectives

GOS No. | Performance objectives | Skill | Level Testing Methods Task Factors
Multiple |Matching| Fill in |Essay| Demons. Speed & Task Complexity
choice the (Hands-on) Accuracy
Blanks Imp. | Not Imp. |Low [Med| High

GOS 1 |Ground operate aircraft K C X X X X X X
engine, tow, taxi, and A C X X X X X X
secure aircraft MS B X X X X

GOS 2 |Explain procedures and K B X X X X NA NA X
precautions for fuelingand | A A NA NA NA | NA NA NA NA NA | NA NA
defueling aircraft certified | MS A NA NA NA | NA NA NA NA NA | NA NA
under FAR Part 23 and 25

GOS 3 |[Select the appropriate K C X X X X X X
MSDS sheet for an item. A C X X X X X X
Identify various safety MS | A NA NA NA | NA NA NA NA NA|[NA| NA
information and warning(s)
contained on the MSDS
sheet.

GOS 4 |ldentify safety procedures K C X X X X X X
required by OSHA, ICAO, | A C X
and the EPA for handling | MS | A NA NA NA | NA NA NA NA NA|[NA| NA
hazardous material(s)
around aircraft.

GOS 5 |ldentify hazards located K C X X X X X X
around aircraft and hanger | A C X X X X X X
maintenance areas MS A NA NA NA | NA NA NA NA NA | NA NA

GOS 6 |Locate and explain safety K C X X X X X X
practices and procedures A C X X X X X X
for working around aircraft| MS A NA NA NA NA NA NA NA NA | NA NA
located on airport ramps




GOS No. Description Skill | Level Testing Methods Task Factors
Multiple |Matching| Fill in |Essay| Demons. Speed & Task Complexity
choice the (Hands-on) Accuracy
Blanks Imp. | Not Imp. [Low |[Med| High
GOS 7 |Locate and explain OSHA | K C X X X X X X
safety practices and
procedures for confined
space entry
A C X X X X X X
MS A NA NA NA NA NA NA NA NA | NA NA
GOS 8 |Locate and explain OSHA | K C X X X X X X
Regulations related to A C X X X X X X
aircraft maintenance MS | A NA NA NA | NA NA NA NA NA|[NA|] NA
activities
GOS 9 |ldentify safety practices K C X X X X X X
and procedures required A C X X X X X X
when working around MS | A NA NA NA | NA NA NA NA NA|[NA| NA
aircraft jet blast areas
GOS 10 |Perform aircraft interior, K B X X X X NA NA X
exterior, and powerplant A A NA NA NA | NA NA NA NA NA [ NA NA
cleaning MS A NA NA NA NA NA NA NA NA | NA NA
GOS 11 |[Explain properties and the K B X X X X NA NA X
purpose of aircraft fuels, A A NA NA NA | NA NA NA NA NA | NA NA
lubricants, and greases MS A NA NA NA | NA NA NA NA NA [ NA NA
GOS 12 |ldentify and select the K C X X X X X X
proper aircraft fuel grade A C X X X X X X
MS B X X X X
GOS 13 [ldentify and select K C X X X X X X
powerplant lubricants A C X X X X X X
MS B X X X X
GOS 14 |Identify and select K C X X X X X X
hydraulic fluids A C X X X X X X
MS B X X X X


